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EXAMINER'S AMENDMENT 

The drawings have been approved. 



An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

The application has been amended as follows: 

Claims 1-3 have been amended to include status identifiers. 

1 . (Amended) A deployment mechanism for expendable space tether applications 
comprising essentially a fixed single-layer tether winding cylinder (6), a multiple-layer tether 
winding central spool (8), an initial separation impulse mechanism (10) for passive tether 
deployment, and a tether deployment brake (12) of daisy-like shape; characterized in that 

said mechanism accommodates a first portion of tether (7), many kilometers in length, 
wound up on said inner multi-layer spool (8), followed by a second portion of said tether (7), 
many hundred meters in length, wound up in a single layer on said outer cylinder (6), In in order 
to allow the passage of the tether (7) both on ground, during the required tether winding and 
preparatory operations, and on-orbit, during, the actual deployment by the unwinding of its two 
types of tether windings, a surface cut (9) of said outer cylinder (6) of sufficient width and along 
most of its length is provided, fe in this way once the continuous space tether is deployed on 
orbit, the unwinding tether will pass through said cylinder cut (9) and will continue to unwind 
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from said multi-layer central spool (8) till the end of deployment; said initial separation impulse 
mechanism for passive tether deployment comprises a central sinusoidal spring (10), mounted 
inside the core of said fixed multi-layer tether spool (8) and capable of storing the required 
energy for initial separation of the tethered masses; said separation spring (10) is kept in a 
compressed state, during ground operations and ground and space transportation and before on- 
orbit separation and deployment, by some, usually three, pyro-bolts (3) mounted on the 
mechanism cover (1) and its interface plane with the external surface (2) of the carrier 
spacecraft; at separation time, on command coming from ground through the carrier spacecraft 
telemetry and telecommand on-board system, said pyro-bolts (3) are actuated, said central spring 
(10) is released and the whole deployment mechanism, with its cover (1), spring (10) and full 
tether windings, will separate about the orbit local vertical direction from said carder spacecraft 
(2); 

and said passive tether deployment brake (12) of daisy-like shape and flexible material, 
incorporated within said centrally fixed multi-layer spool tether winding (8) and fixed on the 
spool central core mounting, will deploy On-orbit during tether deployment operation at the 
planned length of the deployed tether or distance of the tethered end-masses; the deployment of 
this device increases by the planned magnitude or amount the tether deployment friction 
resistance force, so that the decreasing of the tether deployment rate from the deployer 
mechanism is gradually provided and applied until the end of the deployment operation. 

2. (Previously presented) The deployment mechanism claimed in claim 1, further 
comprising a tether mechanism interface plane (13), to be bolted onto said external surface (2) of 
the carrier spacecraft, an external protective cover (1) bolted by said pyro-bolts (3) to said 
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interface plane (2) with the carder spacecraft, .mountings Of the carrier-end tether attachment 
(16), electronic boxes (17), data and power interface connectors (5), and an outer tether winding 
V-shaped gripping or restraining device (18); characterized in that said tether mechanism 
interface plane (13) is bolted to an external surface (2) of said carder spacecraft by substantially 
three simple bolts (19) and remains mounted onto the external surface of the carder, .with 
electronics and other components of the deployment device, after on-orbit initial separation Of 
the deployer mechanism and deployment operations of the tether and the. tethered end-masses; in 
that said external protective cover (1) bounded by said pyro-bolts (3) to the interface plane (13) 
with said carder spacecraft is bOltedas a single structure to said tether winding spool (8) 
structures with said spring separation device (10) incorporated; said cover (1) is also used as a 
protective shell, for the tether windings and all the other deployer mechanism components, 
mainly against potential micro-meteorite impacts .and the material aging effects due to ultra- 
violet ray exposure or to exposure to other types of dangerous space radiation; 

said mountings of the attachment point of the tether end at the carder spacecraft side, said 
electronics boxes (17) and said data and power interface connectors (5) of the tether application 
system, such as for the electro-dynamic tether propulsion application, and said V-shaped outer 
tether winding restraining or gripping device (18) are all mounted to be fixed and to remain on 
the mechanism interface plane, on the exterior of the carrier spacecraft until the end of the space 
tether application; the carrier spacecraft bound electronics components for the electro-dynamic 
tether application are represented by a hollow cathode (14), relays and current measurement and 
control electronics (15); and said V-shaped tether winding gripping device (18) is of elastic 
(beam) type and its mounting on the interface plane is in correspondence of said outer tether 
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winding cylinder (6) end-border, so that the first few single layer tether winding spirals are 
gripped to the cylinder surface and the tether winding tension kept until on-orbit deployment 
separation action for which these tether winding spirals and cylinder are freed from said V- 
shaped restraining device (18). 

3. (Previously presented) A passive method for tether unwinding, based on the 
mechanism claimed in claim 1, characterized in that said tether unwinding comprises the 
following steps: an impulse applied for separation from said spacecraft (2) performed by said 
spring (10); tether unwinding from said single-layer cylindrical outer spool (6), involving a first 
tether length of many hundred meters with tether deployment resistance or friction force of value 
nearly equal to zero; further tether unwinding from said multi-layer spool (8), located inside said 
outer single- layer spool (6) of the remaining portion of the many kilometers long tether; and 
tether deployment braking action resulting from a constant friction force applied by means of 
said brake (12), through which said tether (7) is made to pass. 

The following is an examiner's statement of reasons for allowance: none of the prior art 
shows the detail of the deployment mechanism including the spool arrangement, separation 
means and brake as claimed. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Galen L Barefoot whose telephone number is 571-272- 
6898. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Teri Luu can be reached on 571-272-7045. 

On July 15. 2005 . the Central FAX Number will change to 571-273-8300. 

CENTRALIZED DELIVERY POLICY: For patent related 
correspondence, hand carry deliveries must be made to the Customer 
Service Window (now located at the Randolph Building, 401 Dulany Street, 
Alexandria, VA 22314), and facsimile transmissions must be sent to the 
Central FAX number, unless an exception applies. For example, if the 
examiner has rejected claims in a regular U.S. patent application, and the 
reply to the examiner's Office action is desired to be transmitted by 
facsimile rather than mailed, the reply must be sent to the Central FAX 
Number. 

Any inquiry of a general nature or relating to the status of this application or 
proceedings should be directed to 800-786-9199. 
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Information regarding the status of an application may also be obtained from the 
Patent Application information Retrieval (PAIR) system. Status information for published 
applications may be .obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

September 18, 2006 

Galen 

Primary Examiner 
Technology Center 3644 
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